a2 United States Patent

US009636328B2

10) Patent No.: US 9,636,328 B2

Liu et al. 45) Date of Patent: May 2, 2017
(54) SUBSTITUTED BICYCLIC COMPOUNDS AS AG6IK 31/437 (2006.01)
BROMODOMAIN INHIBITORS A6IK 31/4725 (2006.01)
A6IK 31/496 (2006.01)
(71) Applicant: ZENITH EPIGENETICS CORP., (Continued)
Calgary (CA) (52) U.S. CL
CPC ... AG61K 31/4184 (2013.01); A61K 31/422

(72) Inventors: Shuang Liu, Schenectady, NY (US);
John Frederick Quinn, Albany, NY
(US); Bryan Cordell Duffy, Glenmont,
NY (US); Ruifang Wang, Schenectady,
NY (US); May Xiaowu Jiang,
Guilderland, NY (US); Gregory Scott
Martin, Colonie, NY (US); He Zhao,
Madison, CT (US); Michael Ellis,
Clifton Park, NY (US); Gregory Steven
Wagner, Foster City, CA (US); Peter
Ronald Young, San Francisco, CA (US)

(73) Assignee: Zenith Epigenetics Ltd., Calgary, AB
(CA)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

(21) Appl. No.:  14/900,138

(22) PCT Filed: Jun. 20, 2014

(86) PCT No.: PCT/IB2014/002240
§ 371 (e)(D),
(2) Date: Dec. 18, 2015

(87) PCT Pub. No.: W02015/004534
PCT Pub. Date: Jan. 15, 2015

(65) Prior Publication Data
US 2016/0145248 Al May 26, 2016

Related U.S. Application Data

(60) Provisional application No. 61/837,830, filed on Jun.
21, 2013, provisional application No. 61/911,668,
filed on Dec. 4, 2013.

(51) Int. CL
CO7D 235/26 (2006.01)
AGIK 31/4184 (2006.01)
CO7D 405/14 (2006.01)
CO7D 403/14 (2006.01)
CO7D 405/04 (2006.01)
Co7D 417/14 (2006.01)
CO7D 471/04 (2006.01)
AGIK 31/422 (2006.01)
AGIK 31/423 (2006.01)
AGIK 31/427 (2006.01)
AGIK 31/4439 (2006.01)
AGIK 31/4709 (2006.01)
AGIK 45/06 (2006.01)
CO7D 413/04 (2006.01)
CO7D 413/14 (2006.01)
AGIK 31/426 (2006.01)
AGIK 31/428 (2006.01)

(2013.01); A61K 31/423 (2013.01); A61K
31/426 (2013.01); A61K 31/427 (2013.01);
A6IK 31/428 (2013.01); A61K 31/437
(2013.01); A61K 31/4439 (2013.01); A61K
3174709 (2013.01); A61K 31/4725 (2013.01);
AG6IK 31/496 (2013.01); A61K 31/497
(2013.01); A61K 31/4985 (2013.01); A61K
31/501 (2013.01); A6IK 31/506 (2013.01);
A6IK 31/517 (2013.01); A61K 31/538
(2013.01); A61K 31/5377 (2013.01); A61K
45/06 (2013.01); CO7D 403/14 (2013.01);
CO07D 405/04 (2013.01); CO7D 405/14
(2013.01); CO7D 409/14 (2013.01); CO7D
413/04 (2013.01); CO7D 413/14 (2013.01);
CO07D 417/14 (2013.01); CO7D 471/04
(2013.01); CO7D 487/04 (2013.01)
(58) Field of Classification Search
CPC ..ccovvveriivna A61K 31/4184; CO7D 235/26
USPC ottt 514/395
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

10/1996 Mihm et al.
4/2002 Zhang et al.

(Continued)

5,565,469 A
6,380,235 Bl

FOREIGN PATENT DOCUMENTS

CA 2195107 Al 2/1996
CA 2440211 Al 9/2002
(Continued)

OTHER PUBLICATIONS

Aiello, R.J., et al., “Monocyte chemoattractant protein-1 accelerates
atherosclerosis in apolipoprotein E-deficient mice” Arterioscler
Thromb. Vasc. Biol. 19(6): 1518-25 (1999).

Alexandraki, K. et al., “Inflammatory process in type 2 diabetes:
The role of cytokines” Ann N Y Acad Sci, 2006. 1084:89-117.
Antonelli, A. et al.,, “Serum levels of proinflammatory cytokines
interleukin-1 beta, interleukin-6, and tumor necrosis factor alpha in
mixed cryoglobulinemia” Arthritis Rheum, 2009. 60(12):3841-7.
Aricha, R. et al., “Blocking of IL-6 suppresses experimental auto-
immune myasthenia gravis” J Autoimmun, 2011. 36(2):135-41.

(Continued)

Primary Examiner — Yong Chu
(74) Attorney, Agent, or Firm — Finnegan, Henderson,
Farabow, Garrett & Dunner, LLP

(57) ABSTRACT

The invention relates to substituted bicyclic compounds,
which are useful for inhibition of BET protein function by
binding to bromodomains, pharmaceutical compositions
comprising these compounds, and use of the compounds and
compositions in therapy.
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